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IN THE CLAIMS: 



Please amend the claims as follows. 



1. (Currently Amended) Aft The optical head corrffirising : of claim 52. wherein the 
plurality of wavelengths comprises 





at l e ast on e hght sourc e for e mitting a b e am with 



first wavelength and a b e am with 
a second wavelength that is approximately twice as loi g as the first wavelength; 
a photod e t e ctor; and 

at l e ast on e diffractiv e optical e l e m e nt provid e d ii optical paths of the b e ams with 



th e first and th e s e cond wav e l e ngths, 

wherein outgoing light fi^om said at l e ast on e diffihctiv e optical e l e m e nt the first 



diffraction light is substantially a second-order diffi-act 
with the first wavelength and the second diffraction lijg 



on light with respect to the beam 
It is substantially a first-order 
diffi-action light with respect to the beam with the seco id wavelength. 

2. (Original) The optical head according to claim 

wherein said at least one diffractive optical elemefnt has a cross section substantially 
of a sawtooth shape, and with respect to the first wave 

A,2, and a refractive index n of a material of said at leas| one diffractive optical element, 
groove depth in the savrtooth shape is substantially in I range between 2X\ I (n-1) and Xi I 
(n-1) in the case of a transmission element, is substantially in a range between / n and 
Xi 1 2n in the case of a reflection element onto which Jeams are incident from a substrate 
side, and is substantially in a range between X\ and X-^l 2 in the case of a reflection 
element onto which beams are incident from an air side. 



ength X\, the second wavelength 
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3. (Original) The optical head according to claim 1, 
wherein said at least one diffractive optical element is an objective l^^s for focusing 

beams on an information recording medium. 

4. (Original) The optical head according to claim 1, 
wherein said at least one diffractive optical element is a estimator lens for 

coUimating beams emitted from said at least one light sourc^ substantially into parallel 
beams. 

5. (Original) The optical head according to cldm 1, 
wherein said at least one diffractive optical e^^ment is a focusing/tracking error 

signal detection element. 




6. (Original) The optical head according to claim 1, 

wherein with respect to the first wavelength ^i, a minimum period Amin of said at 
least one diffractive optical element satisfies a relationship of Amin = lOXi. 

7. (Original) The optical hea/according to claim 1, 



wherein with respect to the first wavelength Xu a minimum period Amin of the 
diffractive optical element s^sfies a relationship of Amin = 22X\, 
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8. (Original) The optical head according to claim 1, 

wherein the optical head further comprises a refraction optical elem^t having 
optical surfaces onto which beams emitted from said at least one light jpurce are incident 
obliquely, the refraction optical element is provided in optical paths ii the beams with the 
first and the second wavelengths, and a diffraction angle of light diffracted by said at 
least one diffractive optical element due to variation in wavelength of the beams emitted 
from said at least one light source and a refraction angle of light refracted by the 
refraction optical element are changed in directions that enab]e the beams to be canceled 
out with each other. 




9. (Original) The optical head according to claim 8,y 

wherein said at least one diffractive optical element is a grating with a uniform 
period. 




10. (Original) The optical head according to claim 8, 

wherein said at least one diffractive optica^^lement is positioned in a converging 
light optical path or a diverging light optical path with a numerical aperture of 0.39 or 



less, and said at least one diffractive optical element has a uniform period. 



U. (OH,„a,)T.eop.ica,Heaaaccoy„..oc,a™3. 

wherein the refraction optical element is a prism with three optical surfaces, and 

when in the three optical surfaces, a surface on a side of an information recording 

/ 

medium is a first surface, a surface on a side of said at least one light source is a second 
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surface, and a surface other than those is a third surface, the refraction optical element^ 
designed so that the beams emitted from said at least one light source pass through mc 
second surface, are reflected by the first and the third surfaces sequentially, and then pass 
through the first surface, and a bottom part of an objective lens is located lower/han a 
highest position of the beams entering the second surface that have been emit^d from 
said at least one light source. 



\ 



12. (Original) The optical head according to claim 1 1 , 
wherein a glass material of the prism has an Abbe number of at Ijlast 64. 

13. (Original) The optical head according to claim 1, 
wherein said light source is an SHG light source that emit§fbeams with two 

wavelengths. 



14. (Original) The optical head according to claim 1, 

wherein the optical head fiirther comprises a transparent substrate in which the 
beams with the first and the second wavelengths propagate in a zigzag manner, and said 
at least one diffractive optical element is positioned&n the transparent substrate. 



1 5. (Original) The optical head according to/claim 1 , 

wherein the first wavelength X\ satisfies a relationship of 0.35|im 0.44|am 
or the second wavelength satisfies a relationship of 0.76|im ^ X,2 ^ O.SSjam. 
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16. (Original) The optical head according to claim 1, 
wherein the first wavelength X\ satisfies substantially a relationship of OJfSiim ^ X\ 

^ 0.44|am, and said at least one diffiactive optical element is a chromatic^aberration 
compensation element for compensating chromatic aberration caused bj an objective lens 
for focusing beams on an information recording medium. 

17. (Currently Amended) An The optical head comprising : / f claim 52, further 
comprising 

at l e ast on e light sourc e for e mitting a b e am with a firstfwav e l e ngth and a b e am with 
a s e cond wav e length that is approximat e ly twice as long as th e first wav e l e ngth; 
a photod e toctor; 

an objective lens for focusing beams on an information recording medium; and 

/ 

a diffractiv e optical e l e m e nt provid e d in optical^paths of th e b e ams with th e first and 
th e s e cond wavel e ngths, 

wherein the plurality of wavelengths comprises a first wavelength and a second 



wavelength that is approximately twice as long as the first wavelength: 

wherein the diffi-active optical element i/a chromatic-aberration compensation 



element that compensates chromatic aberration caused by the objective lens and that has 
difference in level of a step-like shape o^^ooves substantially of a sawtooth shape, and 
with respect to the first wavelength Xujtht second wavelength X2, and a refi-active index n 
of a material of the chromatic-aberra|ion compensation element, the difference in level or 



depth of the grooves is in a range substantially between 2^i / (n-1) and X2 1 (n-1). 
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18. (Original) The optical head according to claim 17, 

wherein the first wavelength satisfies a relationship of 0.35|am ^ X\ ^ 0^4|Lim 
or the second wavelength ^2 satisfies a relationship of 0.76|im ^ X2 ^ 0.88|ii 




19. (Original) The optical head according to claim 17, 
wherein the chromatic-aberration compensation element is formed^on the objective 

lens. 

20. (Original) The optical head according to claim 17, 
wherein the chromatic-aberration compensation elemenf and the objective lens are 

driven together by an actuator. 

2 1 . (Original)The optical head according to claii^l 7, 
wherein the chromatic-aberration compensation element is a convex diffi-active lens 

/ 

and forms converging light in cooperation with the objective lens. 




22. (Currently Amended) Aft The optical^head comprising : of claim 52. wherein the 
plurality of wavelengths comprises / 

at l e ast on e light sourc e for emitting^a b e am with a first wavelength, a b e am with a 

// 

second wavelength that is approximately twice as long as the first wavelength, and a 

/ 

b e am with a third wavelength that is ^approximately 1.5 times as long as the first 
wavelength; 

a photod e t e ctor; and 
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at l e ast on e diffraotiv e optical e lem e nt provid e d in optical paths of th e beams witjj 
th e first, the s e cond, and th e third wavel e ngths, 

wherein outgoing light firom s aid at l e ast on e diffractiv e optical e l e ment the fifst 
diffraction light is substantially a fourth-order diffraction light with respect to the beam 
with the first wavelength, the second diffiraction light is substantially a second-order 



diffi-action light with respect to the beam with the second wavelength, and a third 
diffi-action light is substantially a third-order diffraction light with respect to^he beam 
with the third wavelength. 




23. (Original) The optical head according to claim 22, 

wherein said at least one diffractive optical element has a cross section substantially 
of a sawtooth shape, and with respect to the first wavelength X\, the'^econd wavelength 
^2, the third wavelength X3, and a refractive index n of a materia^jj^ said at least one 
diffractive optical element, groove depth in the sawtooth shap^is substantially in a range 
between a minimum and a maximum among 4X\ I (n-1), 2X,2 / (n-1), and / (n-1) in the 



case of a transmission element, is substantially in a range between a minimum and a 
maximum among 2Xx / n, ^2 / n, and 3A,3 / 2n in the czsJll a reflection element onto 
which beams are incident from a substrate side, and i^^ubstantially in a range between a 
minimum and a maximum among Tk\, X2, and 3X3 1^ in the case of a reflecfion element 
onto which beams are incident from an air side. 

24. (Original) The optical head accordingio claim 22, 

/ 

wherein with respect to the first wavelpgth ku a minimum period Amin of said at 



jmey 

least one diffractive optical element satisfies a relationship of Amin = 22X\, 
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25. (Original) The optical head according to claim 22, 
wherein the first wavelength X\ satisfies a relationship of 0.35|im ^ X\ ^ 0.44|im, 

/ 

the second wavelength Xz satisfies a relationship of 0.76|im S 0/88)im, or the third 
wavelength X3 satisfies a relationship of 0.57|im ^ ^.3^ 0.68|am. 

26. (Original) The optical head according to claim 22, 
wherein the first wavelength X\ satisfies substantially a relationship of 0.35|im ^ Xi 

I 

S 0.44jam, and said at least one diffractive optical element is a chromatic-aberration 



compensation element for compensating chromatic aberration caused by an objective lens 

/ 

for focusing beams on an information recording medium? 



27. (Currently Amended) An The optical head^ comprising : of claim 52. fiirther 
comprising 

at l e ast one light source for e mitting a b e oni with a first wav e l e ngth, a b e am with a 

/ 

s e cond wav e l e ngth that is approximat e ly twic e as long as th e first wav e l e ngth, and a 

/ 

b e am with a third wav e l e ngth that is approximately 1.5 tim e s as long as the first 
wav e length; 

a photod e t e ctor; 

an objective lens for focusing beami on an information recording medium; and 



at l e ast on e diffi-activ e optical element provid e d in optical paths of the beams with 

I 

th e first, th e s e cond, and th e third wavelengths, 
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wherein the plurality of wavelengths comprises a first wavelength a second 
wavelength that is approximately twice as long as the first wavelength, and a third 
wavelength that is approximately 1.5 times as long as the first wavelength; 

wherein said at least one diffractive optical element is a chromatic-aberr^ion 
compensation element that compensates chromatic aberration caused by the objective 
lens and has difference in level of a step-like shape or grooves substantially of a sawtooth 



ithe 



shape, and with respect to the first wavelength X\, the second wavelength Xzihhc third 
wavelength ^3, and a refi*active index n of a material of said at least on^ iiffiractive 

/ 

optical element, the difference in level or depth of the grooves is in a range between a 
minimum and a maximum among / (n-1), 2X2 1 (n-1), and 3X3 / (n-1). > 




28. (Original) The optical head according to claim 27, 

wherein the first wavelength ^1 satisfies a relationship of O.SSfim ^ X\ ^ 0.44)im, 



the second wavelength A.2 satisfies a relationship of 0.76|im ^ mI'^ 0.88|im, or the third 



wavelength X3 satisfies a relationship of 0.57|am ^ 0.68)am. 



29. (Original) The optical head according to claim 27, / 

wherein the chromatic-aberration compensation element is formed on the objective 

lens. 




30. (Original) The optical head according to claiin 27, 

wherein the chromatic-aberration compensa^on element and the objective lens are 
driven together by an actuator. 
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3 1 . (Original) The optical head according to claim 27, 
wherein the chromatic-aberration compensation element is a convex diffraj^tive lens 

and forms converging Ught in cooperation with the objective lens. 

32. (Currently Amended) An The optical head comprising : of claim y2, wherein the 
plurality of wavelengths comprises j 

at l e ast on e light sourc e for e mitting a b e am with a first wavelength and a b e am with 

/ 

a second wavelength that is approximately 1.5 times as long as the &st wavelength; 
a photod e t e ctor; and 

at l e ast on e diffractiv e optical e l e m e nt provid e d in opticalfpaths of th e beams with 
th e first and th e s e cond wavelengths, 

wherein outgoing light fi^om said at l e ast on e diffractiv e optical element the first 

/ 

diffraction light is substantially a third-order diffraction /light with respect to the beam 

with the first wavelength and the second diffraction Ugfat is substantially a second-order 

/ 

diffraction light with respect to the beam with the second wavelength. 

/ 

33. (Original) The optical head according to claim 32, 



wherein said at least one diffractive opticaLelement has a cross section substantially 

/ 

of a sawtooth shape, and with respect to the first wavelength Xi, the second wavelength 



^2, and a refractive index n of a material of said at least one diffractive optical element, 

/ 

groove depth in the sawtooth shape is substantially in a range between 3A,i / (n-1) and 2A,2 

/ 

/ (n-1) in the case of a transmission element, is substantially in a range between 3Xi / 2n 
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and X2 / n in the case of a reflection element onto which beams are incident from a 

substrate side, and is substantially in a range between 3X\ 1 2 and X2 in the case < 

reflection element onto which beams are incident from an air side. 



34. (Original) The optical head according to claim 32, 
wherein with respect to the first wavelength k\, a minimum period Amin of said at 

least one diffractive optical element satisfies a relationship of Amin ^/i6X\. 

35. (Original) The optical head according to claim 32, 
wherein the first wavelength X\ satisfies a relationship o^f35jim ^ X\ ^ 0.44)xm 

or the second wavelength X2 satisfies a relationship of 0.57|am ^ ^ 0.68|am 




36. (Original) The optical head according to claim 32f 

wherein the first wavelength X\ satisfies substanti^ly a relationship of 0.35|im ^ ^1 



/ 



^ 0.44)im, and said at least one diffractive op^al element is a chromatic-aberration 
compensation element for compensating chromatic aberration caused by an objective lens 
for focusing beams on an information recording^edium. 



37. (Currently Amended) Ah The op^tical head comprising : of claim 52. further 
comprising 




at l e ast on e light sourc e for e mitting a b e am with a first wavel e ngth and a beam with 



/ 



a s e cond wav e l e ngth that is approximately L5 times as long as th e first wav e l e ngth; 
a photod e t e ctor; 
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an objective lens for focusing beams on an information recording medium; and 

a diffraotiv e optical e l e ment provid e d in optical paths of th e beams with th e firt/and 
th e s e cond wav e lengths, 

wherein the plurality of wavelengths comprises a first wavelength and a h^am with 
a second wavelength that is approximately L5 times as long as the first waveli^th: 

wherein the diffiractive optical element is a chromatic-aberration ypmpensation 
element that compensates chromatic aberration caused by the objective Ipis and that has 
difference in level of a step-like shape or grooves substantially of a sawtooth shape, and 

/ 

with respect to the first wavelength ku the second wavelength X2, and^a refractive index n 
of a material of the chromatic-aberration compensation element, th^ifference in level or 
depth of the grooves is substantially in a range between 3A.i / (n-1^ and 2X2 1 (n-1). 




38. (Original) The optical head according to claim 37, i 

wherein the first wavelength Xx satisfies a relationship of 0.35]Lim SX\^ 0.44|im 
or the second wavelength X2 satisfies a relationship of o/57)am ^ ^ 0.68|im. 



39. (Original) The optical head according to claim 37, 

/ 

wherein the chromatic-aberration compensation element is formed on the objective 

lens. 




40. (Original) The optical head according to claim 37, 

/ 

wherein the chromatic-aberration ^compensation element and the objective lens are 
driven together by an actuator. 
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41 . (Original) The optical head according to claim 37, 
wherein the chromatic-aberration compensation element is a convex diffra9five lens 

and forms converging light in cooperation with the objective lens. 

42. (Currently Amended) An The optical head comprising : of claim fl^ wherein the 

plurality of wavelengths comprises 

at l e ast on e light source for e mitting a b e am with a first wavelength, a b e am with a 

/ 

/ 

second wavelength that is approximately twice as long as the firstAvavelength, and a 

/ 

b e am with a third wavelength that is approximately 1.5 times as long as the first 
wavelength; 

a photod e t e ctor; and 

at l e ast on e diffi-activ e optical e l e m e nt provid e d irf optical paths of th e b e ams with 
the first, th e s e cond, and th e third wav e lengths, 

wherein outgoing light fi-om said at l e ast on e fdiffiractiv e optical e l e ment the first 

/ 

diffraction light is substantially a sixth-order diffraction light with respect to the beam 
with the first wavelength, the second diffraction light is substantially a third-order 

/ 

diffraction light with respect to the beam with the second wavelength, and the third 
diffraction light is substantially a fourth'order diffraction light with respect to the beam 
with the third wavelength. 
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43. (Original) The optical head according to claim 42, 

wherein said at least one diffractive optical element has a cross section substantially^ 
of a sawtooth shape, and with respect to the first wavelength X\, the second wavelength 
>l2j the third wavelength and a refi-active index n of a material of said at least oney 
diffi-active optical element, groove depth in the sawtooth shape is substantially in/ range 
between a minimum and a maximum among 6X1 / (n-1), 3X^2 / (n-1), and 4X3 / m-1) in the 
case of a transmission element, is substantially in a range between a minimum and a 
maximum among 3X\ I n, 3A.2 / 2n, and 2A.3 / n in the case of a reflection element onto 
which beams are incident fi-om a substrate side, and is substantially in a^ange between a 
minimum and a maximum among 3Xi, 3X.2 / 2, and IX^ in the case of^a reflection element 
onto which beams are incident fi-om an air side. 



44. (Currently Amended) An The optical head compriging : of claim 52, fiulher 
comprising 

at l e ast on e light source for e mitting a b e am with a .first wav e l e ngth, a b e am with a 



s e cond wav e l e ngth that is approximat e ly twic e as long as th e first wavel e ngth, and a 

jl 

b e am with a third wavelength that is approximately L5 times as long as the first 
wavel e ngth; 

a photod e t e ctor ; 

an objective lens for focusing beams on an^mformation recording medium; and 

■ / 

at l e ast one diffractiv e optical e l e menyp f ovided m optical paths of th e beams v/ith 
th e first, th e s e cond, and the third wav e l e ngths, 




i 



wherein the pliu-alitv of wavelengths comprises a first wavelength a second 
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wavelength that is approximately twice as long as the first wavelength, and a third 

wavelength that is approximately 1 .5 times as long as the first wavelength; 

wherein said at least one diffractive optical element is a chromatic-aberratic 

compensation element that compensates chromatic aberration caused by the objective 

lens and that has difference in level of a step-like shape or grooves substantially of a 

sawtooth shape, and with respect to the first wavelength X\, the second wav^^gth Xj, 

the third wavelengthXa, and a refi-active index n of a material of said at least one 

diffractive optical element, the difference in level or depth of the grooves is substantially 

/ 
// 

in a range between a minimum and a maximum among 6X\ I (n-1), 3X,2/(n-l), and 4X.3 / 
(n-l). 

45. (Original) The optical head according to claim 44, 



wherein the chromatic-aberration compensation element is formed on the objective 



lens. 



46. (Original) The optical head according to claim 44/ 

/ 

wherein the chromatic-aberration compensation element and the objective lens are 
driven together by an actuator. 



47. (Original) The optical head according to claim 44, 




wherein the chromatic-aberration compensation element is a convex diffi-active lens 
and forms converging light in cooperation wit/the objective lens. 
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48. (Currently Amended) Aa The optical head comprising : of claim 52, whereiji the 
pluraHtv of wavelengths comprises 

a light source e mitting a b e am with a wavelength \ that satisfies substantially a 
relationship of0.35|am 0.44|am; 

a photod e t e ctor; and 

at l e ast on e diffractiv e optical e l e m e nt provid e d in an optical path /Sf th e b e am 
emitt e d fi'om th e light sourc e , 

wherein said at least one diffractive optical element is a chromatic-aberration 
compensation element for compensating chromatic aberration caused by an objective lens 
for focusing beams on an information recording medium. 



49. (Original) The optical head according to claim ^^'y/ 

wherein the chromatic-aberration compensation elejnent is formed on the objective 

lens. 




50. (Original) The optical head according to claim 48, 



wherein the chromatic-aberration compensation element and the objective lens are 
driven together by an actuator. 




5 1 . (Original) The optical head according to claim 48, 

wherein the chromatic-aberration condensation element is a convex diffractive lens 
and forms converging light in cooperationCvith the objective lens. 
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52. (Newly Added) An optical head comprising: 

at least one light source for emitting beams with a plurality of wavej^gths; 
a photodetector; and 

at least one diffractive optical element provided in an optical/^'ath conmion to the 
beams with different wavelengths, 

wherein a first diffraction light and a second diffraction light are substantially 
different in diffraction order and are emitted from the at/least one diffraction optical 



element with respect to the beams with a plurality of wavelengths. 
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